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[Partial Translation: [0019] (Page 4) ] 

[0019] In the quadrature phase detector, product detection is performed on this carrier 
frequency band QPSK signal, a carrier cos(27ifct), and a carrier cos(27cfct+7r/2) that has 
passed through the nil phase shifter to output a baseband inphase component and a 
baseband quadrature component. If a quadrature error 9 is present in the kI2 phase 
shifter; 

l(t)=Re[s(t)]^Xo(t) 

Q(t)=lm[s(t)]cos0-Re[s(t)]sine^yo(t)cos9-Xo(t)sin0 ■.• (3) 

are then obtained as an I channel signal l(t) and a Q channel signal Q(t) at the output 
of the low-pass filter. 
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(57)Abstract 

PURPOSE: To correctly estimate an orthogonal phase error to 
obtain a degradationless demodulated signal by estimating an 
orthogonal distortion compensation coefficient and an inphase 
distortion compensation coefficient to compensate the phase. 
CONSTITUTION: An I channel error detecting means sends a 
detected I channel sample value to a delay detector 20. Phase 
compensating circuits 31 to 33 add the value obtained by multiplying 
the I channel value by the orthogonal distortion compensation 
coefficient to a Q channel sample value and multiply the result by 
the inphase distortion compensation coefficient and send the result 
to the delay detector 20. The detector 20 multiplies the I channel 
signal before delay detection and the inphase distortion 
compensation coefficient and calculates the product sum of this 
result and the Q channel value before delay detection. Mutual 
relations between this calculation result and the I channel error 
signal are operated to output the orthogonal distortion 
compensation coefficient, and the signal obtained by delaying the 
orthogonal distortion compensation signal by one symbol and the Q 
channel signal before delay detection are multiplied. Mutual relations 
between this result and the I channel error signal are operated by a 
compensation coefficient estimating circuit 41 to obtain the inphase 
distortion compensation coefficient, thus obtaining the 
degradationless demodulated signal. 
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10 0 4 1] il3S^^«Wt-^(yk-t-wx xk) fiii^^ 
1 0 6 1 '>>;3^Vuii® ^ti.. 2 12 X'iijii^iS 

Mi75Qf^Y^/WI-^ (yk + wx xk) (IH-wy) 
tb5o ^S^2 1 3*i. ^^^2 1 2(D^tit I ^-Y^ 
/^^MfS-^ek.x ^^§^2 1 4li^^§i2 1 

§§3 0 5ioJ;t;i v-V/K/Pg^^iir^a^^l 0 7 (i^ 
S§§2 1 4(Dtti;^^S5^-r5o 

[0 0 4 2] m^\:L7r^'t^nm^±.<r>mm:ix^'mm. 
^^ci. tiDS§§3 0 6ii. m^^^o b(Omti 
rij ^;!ip^b. -ficte^i^S^s i*3j:UJ^^^2 0 

7lC^;t61^t@3l^ffi«>K^ (1+wy ) ^t±i;tl-reo 
m^^2 1 3T^^^tL^^it-^fi. ^>;^ce< 

[0 0 4 3] ^fc. gj^igliSHiroQ^-r^/Ht-^ii. ii: 
3:sfi^a«{t-^(yk+wxxk) l^ffi^^^Mmi^ 

(l+wy ) ^iD^g|cJ:<9#5w^^^T-#^o 
i&twji. ffl«^l^^t^lHl3§4 lOA;^{f-^(i. 
[h1S§3 l;6-^4^^m;fjX*#^tt5ii:35^^ffift{t-^(yk 
+ wxxk) i:. {4+gffl{tlHl^3 1 (Offl::^Zk <nb%\^ 
■r^/MI-^xk I ^-^^/w^^t-^ek. X i:/£6o 

^<n%mmi^^mA\xL7r^'r. m%m2 1 5(1. ai^m 

^ffi«ft^(yk+wxxk) l^ti^^ffifS^^ (1 + 
wy ) ^^SL. ^cDi®^^^gL|g2 1 2t;i^;t5^^ 
t»tC. m-i-Ct LTgj^^l 0 4:i3cJ:t;^^§l2 0 9 

[0044] 11 5 2 tCf2«c(^^?^ 

-kTr^-^-f^v^ux-h^o if-mifmrn-t^ lai 2(w^-r 

6 ^ 4^ii^^ifi^2 0 i:(??r«^tCj4^9««lE]S§ 3 2 ^gS 
mu. I ^^^/KDg^^^S^t-^Uk.x irf^'Ht-^D 

k.x ir^^ib I ^-r^^/vs^^m-^ek. X i:m;^-r6?ts§§ 

4 0 2^il^. $ p.(;:|i;|:i;^lt[llS§3 2oai;^Zk (Xk. 

(yk+wxxk)) i:. I ^-r^/w^MI-^ek.x t >!: A;^ 
iE5^^^ffi«^>^wx ^lt^bT^^tgtt{eiH]g§3 2 
t:i-^x5M«^^}t^[elSg4 2^{i;t5o 

[004 5] in 6 fi. ffitiffi«[elS& 3 2 cDllffi^JIt^^ 
7r^-r-:f^y^mx^^. m\C^\^^X^ >fi+@«{SlHl^ 3 2 
twH. A/D^^^l 6/i»^^ I ^-r^^»-io^J:t/Q^i'^ 
/K^ih^:r/HiExk , yk ffi«#^ti^[E] 
K4 2/6-ibii:35m^ffim^wx ;5^A^^:rt5o I 

^>/wcDf-:x:r/ufflxk fi. 2^^\.x^(r>~-)5ii^^<r>-t. 
^tB;^f^tb5i: t>i-. M::^ll^^^2 i 6 Til^^;^ 
ffiit^i^wx ;6S^^$tt5o Q^r^/^Oi^^:7^/W^i:y 



(7) 4^^^6-1 8 8 9 2 8 

12 

k (i. ^ID^^3 0 7T'^^^2 1 %t^h^tS^i^>^^m.^ 
X Xk htm^fx^XV^t^^fLh, 
[0 0 4 6] (10)^lc^-rSI^*ir(OJ; ^/^S^tcJ: 

^m^ix. 4^ig^^S§§2 0tC-^;tf>tt5ii:3^{5ttiM 
{g$tL;rctH;^Zk (1. I^^^/U;65xk ^^tft). Q^-^ 
^/U;65 (yk + wx Xk) hfi:^^ 

[0 0 4 7] 1^1 7 (1. ffl{8^.^«:£[eISS 4 2 (D^^fe^^^ 
^^^i-:^n :y^II!T*fc5« ^tI:foV>T. 
[E1SS4 2(C(1. >f4tg|i«[H]S§ 3 2(^tii;^jZk X^^m^ 
10 ^ftffrcT:* I ^-r^/MI^xk io<to^Q^^^/u{t-^(yk 

+ wxxk) I ^^^/i-^Mf-^ek. X ;6^A;'3^^X 

[0 0 4 8] ii^^ftmrcoi f^-r^/Ht-^xk ^Ai:i- 
•60 iij^SlOSfl. {f-^A^ 1 '>>^^/ugj^^-^Ac{I 
-^B^tii:ti-r5o ii^^xSltOQ^^^/Ht-^ (yk + 
wx Xk ) t-Th. mmmi 0 9(1. -ft-^C^l 
>^7K/t'ii^$-^fc{t-^D^ffi;^-r^o ^^ti2 1 7(l{t 
#A^{t^D(^^S^ffl\ ^^§12 1 8(l{f-^B^:{t 
-^C(Om^^fTV\ AdS^3 0 8(l«-^^^^^;bDgL 
20 fcft-^ (AD + BC) COS?P^Sff^fT^>o ^^^2 1 9 
S^?S^{t-^ (AD + BC) t I ^-r^/^^^^f 
ek.x m%^2 2 0nmW^2\ 9 (Dmtit 

:^'r^y:^'^-( Xy<^^-^ fi^m^l^. Ad@^3 0 9^3 
J:a^l ^>^^7tf/P3iM$ii:6S^^l 10(1^^^2 2 0 

[0 0 4 9] (11)^(r;^-r^^(lJ|ilJb(D«^l;iJ;'9^m 
tt1=iffi«[elS&3 2(;i-^;tf>tt^B:5:£?i^fflms 

wx i)mhti^o ^w-^2 1 sxmw^ti^^m 
^n. <}^f^< t^,~JJ^^(Dmmn^\cn^'r^ztf)*- 
3o -^mxh ^ . ^(Dm^\znmw^2 i 9 i^mm^tkm^u 

[0 0 5 0] 1118(1. n:^m3\^t^m(D^^^(7:>m:^m^ 
^Tik-r-yu y^mx^^o :^m^mfS.i^. mi 2tc^-r 

e t4nmmm^^2 0 t(Dm\utLmmm^m s s 

k.x <i:/5j-^ I f^-r^/i-^lllt-^ek.x ^tti;^i-5^g^^^ 
4 0 2 t. Qf^-r^/^^^a^^^{I-^Uk.y irggtSUff-^ 

Dk.y t^-e»Q^^^/^^sm-^ek.y ^mti-r^mw 

40 ^4 0 3^il^. ^f^dtt^MfSlHlKS 3(7)ai;^Zk (X 
k , (yk+wxxk) (1+wy)) Q^-\^^/t'tDaji^2S{S-^ 
Uk.yi:. I ^-^^t^/w^^t-^ek. X :feJ:UfQ^^^/u 
^^t^ek.y ir^A^U iE^^^i^Mm^wx 
V^^m^^m^mm. (1+wy ) >lrti^LT^4t@ffi«[Hl 
S§3 3(C^;t^ffi«#.^M^lH]SS4 3^ffl;t6o 

[0 0 5 1] HI 9 (1. >(4tgffi«[His& 3 3 (Dnmrnrnfi^^ 

A/D^^^ 1 6 I J:T^Q^-r^^ 
/i-c^i^^^-T^/uffixk , yk ;65A;^^tL. Mm^ti^Ie] 

50 ^A3t^hm.^^^^^mm^x :i6xxy^^nm.^m^^^ 
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^(1+wy) ^*^Atl^ti^o I ^^^/^^7:)i^>^r/Hlx 

hizmw^2 2 2xmmm^mmmmii 

[0 0 5 2] (S)^\C7f:i~mWnZ<7:)X^Ai:mm^X^ 
(yk-fwx xk) (1 +wy) t^J:^^ 

[0 0 5 3] 1 0 (1. mmmmm^\Em4 s (ommm 

^^Sftro I f^-^-^/Wt-^xk ^xxy^Q^-r^-Mm-^ 

(yk+wxxk)(1 + wy)t. Q^^^/WOji^^S-fl-^ 
Uk.y t. l^^^/l-mmB^'ek.X ^XU^Q^^^/l^ 

[0 0 5 4] gM^ftfffCi I ^^^/Wt-^xk ^At-r 

-^B^ili>^-r5o Sj^^2Smr(DQ^-r^/Ht-^ (yk + 

wx xk) (1 +wy) ^ct-r^o ^Mmmi 1 2(1. ft-^ 

2 3mn^Atm^n<Dmw^n\^^. *^§^2 2 4fi{t 
^tmi^tzm^ (AD+Bc) (Dm^^w^noo mw 

^2 2 5(1. ^^a^ft-^ (AD + BC) tl^-r^^/U 
^^t^ek.x ^^©U. ^^§^2 2 6fl^^t^2 2 5 

3 1 2:^5J:U^l v-^/Tj^Ou-g^Siir^ilM^l 1 3 fl^^ 
§12 2 6<Oihtl^m^'r^o 

[0 0 5 5] (13)^tw^-rftSf±^±(7)^^^l-J:!9^m 

wx ^5#ib^x6o ^'cC^s. mw^2 2 sxm^^ti^^im 
^fg-efe t) . ^(T^^i^i^mwm 2 2 5 fie^te^^B^ii^p 
[0 0 5 6] m'^^2 2 7nQ^^^-/i-<Dmm^mB-^ 

Uk.y ^Q5^^-^/W^^{t-^ek.y^^»L. ^^^2 

2 8H^^§i2 2 7c^tti:ti<i:;^X'y:/i^-rX/^^;^-^ 
^^^^U. Ijmms 1 3:fci:t/i ->:/7}^V^ii^^^5 

[0 0 5 7] (15)^lr^-r?SSll^±(?5l#^ife{-J: "9^^ 
^tv5o ^'btw. :tjp®^3 1 4(1. mmms 1 3<7)ffi;^ 

ci rij >ir;tJD^u. iiL^mm\B\^s 3\z-^^^mm^^ 

(l+wy ) ^tH;^-r5o ^^fg2 2 7 

tcgm-r5w^;65pjtgT*$>f9. ^(Dm^\znmwm2 2 

[0 0 5 8] 



(8) i|#P^¥ 6-188928 

J4 

mmmm\B]^i^. ^-^^<:^ h'mmm^^\B\mzio\^'^x 
tf}*-x^^^ mi 5(c) (1. m^iiL^mme=]Qr 

M^iSm-^Uk (ukx . uky) r*fc5;5K jEUl^^Iift-^ 

[0 0 5 9] Lfz^-ox. ^mmm^cDi^m^xmm^ 
10 <. m,^itmi^^^<D7z/2ii^^m<D^^^<D'^iuz^ 

y^^mmm^^n^ c t mx^ 5o 

[0 0 6 0] ^fc. :*:^P^(DH2^^itg^^ffl«[E]SgX- 

(1. -r^xf^ ^J^^MB^^mt-^mxh^<7:>x. 

[i^McO^*/^I^0^] 

[Igli] l»*^il;if5«c7:)^?gcoS*1t^^^-r:/D:x 

2^) [[^ 2 ] {ii=@ffi«[H]K 3 1 (DrnMrnrnj^^^TT^-r-^u ^ 

Mo 

m3 \ m^^Mm^mmA i(D^jsM«^^^-r:/n 
[1114] mm^Mm.'^m^Ai<Di^<r)m:mmmi&^7r^'r 
ims] m:^m2{zmm(Dmm(r)m^mf$.^^^-ry^y 

im 6 ] teti«{SlHl£& 3 2 t:0^ftF!l^J5fe^^-r^n :y ^ 

mo 

30 [m 7 ] ^t«^^jt^[E]ss4 2 (7^mmMmfS.^^-ry^ 
ims] m:^m3\z.mm<r>mm(7^m:^mf&^^'r-/^y 
[i^ 9 ] immmmm 3 3 (o^ife^m^^^-r::/n ^ ^ 

Mo 

imio] mm^Mm^\B\m4 3(Dmmmm}i^^7jk-ry' 

40 [IK|12] n/ 4-Q'PSKm^(DmM^no^—:^^< 

[Ell 4] \E^i^Emmmt''^J:\^^m^<7:>7z/4QPSKm. 

^^mtf. (b) *lii^1^2S^ffi;b^^i-o 

[Ell 5] m^i±mm:mr^^&'t^^'^(DKy^4QPs 
Kmmm-^^^m'^^mi^-f^^yj^xh^. (a) (iax 
D3^j^§^w^. (b) nmm^^^at}. (o (17^^0^1:1 
x^m:^{mm^mm^notim^<Dmmm^&^i^t}^ 
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